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1. INTRODUCTION. 


During investigations into the taxonomy of Atractomorpha (Baner- 
jee and Kevan, 1960; Banerjee, 1960), certain morphological observa- 
tions were made, and, since very little previous information has been 
published on the morphology of Pyrgomorphidae (cf. Uvarov, 1948), 
it was considered that it might be of some value to set down such facts 
as are now known concerning Atractomorpha. Owing to the lack of 
living, or suitably preserved material, however, it was not found pos- 
sible to study the circulatory, tracheal or excretory systems, or to add 
to what was previously known about the musculature. 

Previous information on the external morphology of Atractomor- 
pha can be summarized very briefly. Excluding taxonomic works, 
some of which include enlarged figures of the head and other parts 
of the body, remarkably little has been published considering the im- 
portance of the genus. Salfi (1935) mentions that the head is of an 
oxycephalous, metahypognathous (“metaipognate oxicefale") type, but 
his illustration appears to be of a species of Pyrgomorpha and not of 
Atractomorpha. Knetsch (1939) figures and briefly describes the tym- 
panum and first abdominal spiracle of Atractomorpha sp. [actually 
A. acutipennis gerstaeckeri Bolívar], Ragge (1955) includes the genus 
among those covered by his study of wing venation in Orthoptera- 
Saltatoria (although he makes no special reference to it), and Agrawal 
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(1956) refers to eye-stripes and a dorsal spot on the eye in 4. [crenu- 
lata] crenulata (Fabricius). The last author also gives some account 
of nymphal morphology. The male and female terminalia and the 
heads and pronota of various species are illustrated by Banerjee and 
Kevan (1960). 

Atractomorpha is included among the genera figured by Roberts 
(1941) and Dirsh (1956) in their studies of phallic structures in Acri- 
doidea. The former author figures those of A. ambigua Bolivar [= 4. 
sinensis Bolívar], and the latter illustrates the epiphallus of A. crenu- 
lata. 'The epiphalli of A. aberrans Karsch and A. brevicornis (Thun- 
berg) [— 4. lata (Mostchoulsky)] are illustrated by Banerjee and 
Kevan (1. c.); that of A. c. crenulata is figured by Kevan (1961) and 
by Kevan and Banerjee (1961). 

Internal anatomy has also been little studied. Maki (1958), how- 
ever, has given some account of the thoracic musculature of A. ambi- 
gua [= A. sinensis], although his illustrations are purely diagramma- 
tic. For the same species, Laird (1943) observes that the male gonad 
is of the radiating type, and Slifer (1943) figures and gives a brief 
account of the spermatheca. Kevan (1959) very briefly notes that 
the gastric caeca of Atractomorpha (and other genera) are asymme- 
trical. 

The following observations refer to Atractomorpha lata (Motschoul- 
sky, 1866) — syn. A. bedeli Bolivar, incorrectly referred to as A. bre- 
vicornis (Thunberg) by Banerjee and Kevan (1960), see Kevan (in 
the press). They are in no way intended to be comprehensive, but, 
as well as giving some picture of certain general features, they point 
out one or two peculiarities of the genus. The material of A. lata 
studied was from Japan (Hirosaki, Aomori). Other Pyrgomorphidae 
incidentally investigated for comparative purposes were Sphenarium 
mexicanum Saussure from Mexico (Chapingo), Chrotogonus trachyp- 
terus trachypterus (Blanchard) from laboratory cultures derived from 
India (Bihar), Ch. hemipterus Schaum from cultures originating from 
Northern Rhodesia (Rukwa), and Pyrgomorpha dispar dispar Bolívar 
(syn. P. kraussi Uvarov) from laboratory stocks originating from the 
former French Soudan (Mali). The terminology used follows, in ge- 
neral, that of Albrecht (1953) for the Migratory locust, Locusta migra- 
toria Linné (Acrididae). 
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2. EXTERNAL MORPHOLOGY. 
Head Capsule. 


The head capsule of Atractomorpha is typical of the family Pyrgo- 
morphidae, being conical in general form. In this genus it is conside- 
rably longer than broad, with a very prominent "fastigium verticis" 
projecting forward beyond the elongate-oval compound eyes. The la- 
teral ocelli are placed between the compound eyes and the antennae, 
and the middle ocellus is situated on the frontal ridge about half way 
between the clypeus and the antennal bases. Dorsally each compound 
eye has a pale rounded area of unknown significance. This dorsal spot 
is noted by Agrawal (1956) in 4. c. crenulata. Similar areas are found 
in certain other genera also, but they are not general among the Pyrgo- 
morphidae. 

The frons in profile is very oblique but not strongly concave. 
The extremity or fastigium of the vertex is somewhat swollen on 
either side to form the foveolae, which are dorsally placed as in other 
Pyrgomorphidae. A faint longitudual carinula runs backwards from 
the fastigial sulcus along the mid-dorsal line of the vertex. A pair of 
closely placed folds, separated by a narrow sulcus, run downward from 
the middle of the fastigium to the base of the median ocellus, where 
they diverge on either side of the ocellus and then stop short. The 
lateral frontal carinae are prominent and slightly sinuous. The epis- 
tomal sulcus is broad, inflected internally into the epistomal ridge, and 
has the anterior tentorial pits at its lateral extremities. A pair of 
short fronto-genal sutures can be made out, each produced internally 
into a strong ridge. The gena, just below the eye, is provided with 
a regular row of postocular tubercules. Beneath each gena, and sepa- 
rated from it by the subgenal suture, is a small membranous subgena. 

The clypeus is trapezoidal in shape, divided incompletely by a pair 
of short, oblique furrows into a small, proximal postclypeus and a lar- 
ger, distal anteclypeus. The labrum is somewhat circular. The epi- 
pharyngeal surface of the clypeo-labrum, as in all Acridoidea, is clothed 
with strong mesially directed setae and fine pubescence and a trans- 
verse bow-shaped sclerotization in the middle. 

Subventrally the head has the usual semicircular occipital foramen 
in front of which lies the oral fossa accommodating the mouthparts. 
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The post-occiput surrounds the occipital foramen dorsally and laterally, 
and is separated from the postgena and the occiput by the occipital su- 
ture. The tentorium is well developed. The pre-oral cavity and the 
large, median hypopharynx are also of the typical orthopteroid type. 
The base of the latter is marked off laterally from the sternal membrane 
by a pair of sinuous sclerotized bars, the basal rods, to which two shor- 
ter bars, the suspensorial bars of the hypopharynx, are articulated an- 
teriorly. 


Head Appendages. 


The antennae are basally subtriquetrous and apically filiform, their 
membranous sockets being situated above the median ocellus, mesad 
of the eyes. A varying number of tapering annuli (usually about 15) 
form the flagellum. Katiyar (1953) mentions that, in Atractomorpha 
|4. c. crenulata], males have more segments (17) than females (14-15) 
and that the range of variation in the number of annuli is greater in 
males. In A. lata no such differences between the sexes have been 
observed, although considerable variation in the number of annuli 
occurs. | 

The mandibles, as in most Acridoidea, are powerful and heavily scle- 
rotized, the gnathal margin of each being differentiated into a distal 
incisor region and a basal molar region, the latter with a brush of stiff 
setae (fig. 1a). The number of teeth in the incisor region differs in 
different individuals and also in mandibles of the same individual. The 
shape of the molar region in Atractomorpha (fig. 1) is distinctive when 
compared with other Pyrgomorphidae studied, e. g., Chrotogonus 
(fig. 2) and Sphenarium (fig. 3). In all species of Atractomorpha the 
external surface of each mandible has a distinct linear depression 
(fig. 1a) which is very ill-defined in genera such as Chrotogonus and 
Sphenarium (fig. 3a). Arora and Singh (1958) do not mention this 
depression in Chrotogonus [t.] trachypterus. Each mandible is pro- 
vided with a large adductor apodeme, consisting of two large blades, 
and a simple, small abductor apodeme (fig. 1b). The apex of the 
principal adductor apodeme blade is very acute in Atractomorpha 
(fig 1b), whereas it is less so in Sphenarium (fig. 3 b) and, in Chroto- 
gonus, blunt or roundish (fig. 2). 

The maxillae and labium are of the usual acridoid type and require 
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Figs. 1-5.—1 a) Mandibule of Atractomorpha lata (Motschoulsky), external face; 
1b) ditto, internal face; 2) ditto of Chrotogonus trachypterus trachypterus (Blan- 
chard), internal face; 3a) ditto of Sphenarium mexicanum Saussure, external 
face; 3b) ditto, internal face; 4) lateral pronotal lobe of Atractomorpha crenu- 
lata crenulata (Fabricius) showing crescentic membranous area; 5a) head show- 
ing relative position of the brain (semi-diagrammatic) in Atractomorpha lata 
(Motschoulsky) (Pyrgomorphidae) ; 5 b) ditto in Locusta migratoria migratorioides 
(Reiche et Fairmaire) (Acrididae). 
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no special comment. The segments of each labial palp are provided 
with fine setae, the terminal ones (the longest) bearing sensory spines 
at their tips. The glossae and the paraglossae show no striking dif- 
ferences from those of other Acridoidea. 


Prothorax. 


As in other Acridoidea, the saddle shaped pronotum is divided into 
a median disc above and two lateral lobes deflected on the sides to co- 
ver the pleura. The surface of the pronotum is finely rugose, but scar- 
cely tuberculate. The disc is provided with a single median and two 
rather weak lateral carinae, which, in A. lata, are rather more distinct 
than in most species of Atractomorpha. Two transverse grooves (sulci) 
run across the pronotum, thus dividing the disc into prozona, mesozona 
and metazona. The sulci are internally produced into ridges, the an- 
terior ridge dividing into two or three branches and connecting with 
the posterior ridge by a short subhorizontal ridge. 

In all species of Atractomorpha the inferior margin of the lateral 
pronotal lobe descends gradually from posterior to anterior angle and 
bears a row of tubercles which forms a continuation of the postocular 
row of tubercles of the head. This feature is common to many genera 
ot Pyrgomorphidae, but is less marked in certain others such as Chro- 
togonus. In Atractomorpha the row of tubercies is usually very straight 
and regular. 

In some species of Atractomorpha, but not in A. lata, A. burri Bo- 
livar, A. aberrans Karsch or A. crenaticeps crenaticeps (Blanchard), 
there is a crescent-shaped membranous area on the lateral pronotal lobe 
near its caudal margin (fig. 4). This membrane is bordered by a 
curved ridge which may be quite strong, as in A. crenulata crenulata. 
The membranous area has not been figured until recently (Banerjee 
and Kevan, 1960), although it was referred to without comment by 
Yakobson (1902), in his generic diagnosis, and in passing by Bolivar 
(1905) in his descriptions of A. sinensis, its synonym A. ambigua and 
A. blanchardi | A, crenulata crenulata|, and in his account of A. angus- 
ta [= A. sinensis, not angusta of Karsch = A. crenulata crenulata 
— see Banerjee and Kevan (1960)]; he does not refer to it in his 
key. Hebard (1922) and Bei-Bienko (1949) also refer, without spe- 
cial comment, to a small smooth, colourless area on the lateral prono- 


NOTES ON THE MORPHOLOGY OF «ATRACTOMORPHA? SAUSSURE, 1862 421 


tal lobe near to the caudal margin. In is possible that this area may 
act as some form of resonator in stridulation (although there is no evi- 
dence of sound-production in Atractomorpha), or that the cavity behind 
it may act as an air reservoir associated with the semi-aquatic habits 
of certain species (see Banerjee and Kevan, 1960), but no conclusions 
can yet be drawn concerning it. 

The prosternum is rather deeply sunk and is provided with a me- 
dian tubercle as in almost all other Pyrgomorphidae except Chrotogonini. 
The tubercle is conical and not very large; it is somewhat variable in 
size and shape. 


Mesothorax. 


The mesothorax is shorter than the metathorax, but intimately fu- 
sed with the latter to form the pterothorax. The mesonotum is rather 
rectangular in shape and similar to that of most other Acridoidea. 
There is no postnotum and the anterior margin of the mesotergum pre- 
sents an acrotergite, separated from the notum by the antecostal suture 
and continuous in front with the intersegmental membrane. The pres- 
cutum is undifferentiated in the middle, but is demarcated on either 
side as a prescutal lobe, and proceeds into a short antero-lateral pro- 
cess, the pre-alare, which meets the process of the pre-episternum. 

The mesopleuron is divided into a broad anterior episternum and 
a comparatively narrow epimeron by an approximately vertical pleural 
suture which ends dorsally in the wing process and is produced inter- 
nally throughout into a strong pleural ridge. The first thoracic spi- 
racle is situated in the membrane in front of the pre-episternum, almost 
touching it at its middle. The episternum passes in front of the coxal 
corium to form the precoxal bridge which meets the basisternum, the 
two being separated by a weak internal ridge. 

Anteriorly the mesosternum is limited by a presternal ridge. This 
is followed by a basisternum bounded laterally by the callosities of the 
episternum and the rims of the coxal cavities. Posteriorly it termi- 
nates abruptly with the furcal suture, forming internally a ridge through 
the bases of the sternal apophyses and extending laterally towards the 
coxal cavities. 
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Metathorax. 


The metatergum is comprised of notum and postnotum. The main 
part of the metanotum is the scutum, its margins produced into the 
anterior notal wing processes. The metapleuron is similar to the me- 
sopleuron but lacks the pre-episternum and the spiracle. The metas- 
ternum consists only of the basisternum. Furcasternum, presternum 
and spinasternum are absent. Laterally the metasternum is limited by 
clearly defined sutures. Posteriorly, as in the mesosternum, it ends 
abruptly with the furcal suture which corresponds internally to the 
furcal ridge. The acrosternite of the first abdominal sternum has 
shifted forward to lie posterior to the metathoracic basisternum with 
which it is fused. 


Legs. 


The two anterior pairs of legs are similar to those of other Acri- 
doidea, but the hind legs, like those of other pyrgomorphid grasshop- 
pers, are of a modified acridoid type, the femora having the inferior 
lobes projecting beyond the superior ones. In cross-section the hind 
femora of Atractomorpha are sharply triquetrous — a condition shared 
by comparatively few Pyrgomorphid genera. Brunner’s organ is ab- 
sent as in other Pyrgomorphidae. 


Wings. 


The tegmina are long, narrow, tapering, and not at all transparent. 
In common with other Orthoptera, each tegmen is divided by a longitu- 
dinal vannal fold into a large anterior remigium and a small posterior 
vannal region. The principal veins are unbranched, the subcosta, the 
radial sector, the media and the cubitus being monoliform. As in other 
orthopteroids also, the membranous hind Wing possesses a greatly expan- 
ded vannal region and a correspondingly reduced remigium. The 
veins are unbranched and the costa coincides with the anterior margin 
of the wings. The radius and the media are fused together as in most 
other Acridoidea. 
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Ragge (1955), who has studied the wing venation of Atractomorpha 
along with other saltatorian Orthoptera, concludes that, on the whole, 
the Acridoidea have a very uniform type of wing venation, the only 
major exception being the Tetrigidae (now regarded by several authors 
as a distinct superfamily) in which the wings are highly modified and 
bear little resemblance to the usual acridoid form. Pyrgomorphid 
wings, according to Ragge (1. c.), are characterized by the following 
features which are also possessed by Atractomorpha: (1) the close appro- 
ximation of the more proximal regions of subcubitus, radius and the 
media (but not the cubitus) in the tegmen; (2) the basal fusion of the 
radius and the media in the hind wing; and (3) a tendency towards 
the reduction of the second cubitus. 


Abdomen. 


The abdomen in Atractomorpha comprises about half the total 
length of the body, being broad at the base and gradually tapering 
distad, giving the body a distinctly fusiform appearance. Segmenta- 
tion is typical of the Acridoidea. 

The first abdominal segment, the largest, bears on each side a lar- 
ge, almost circular tympanum immediately anterior to which is the 
first abdominal spiracle. Knetsch (1939) has figured the tymparum and 
spiracle of Atractomorpha sp. [A. acuticeps gerstaeckeri|; that oi 
A. lata is very similar. Knetsch (1. c.) indicates that the upper tym- 
panal border in Atractomorpha is provided with a small, forwardly di- 
rected dorsal prolongation. He also presents the general thesis that, 
in grasshoppers, there is a correlation between the length of the wings 
and the size of the tympanum, but no such relationship has been obser- 
ved in Atractomorpha. The shape of the tympanum is rather varia- 
ble in Pyrgomorphidae, although usually more or less round as in 
Atractomorpha. Knetsch (1. c.) illustrates the tympana of Chrotogo- 
nus, Parapetasia, Phymateus and Yunnanites in addition to that of 
Atractomorpha. In Yunnanites the tympanum is rather broadly and 
roundly subtriangular; that of Sphenarium mexicanum, which was 
not figured by Knetsch, is rather similar but narrower (quite unlike 
Atractomorpha). It is interesting to note that these two micropte- 
rous genera, although they come from widely separated geographical 
regions, are superficially rather similar in appearance. 
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The terminal abdominal segments are of the usual acridoid form, 
the tenth sternum being absent and the eleventh tergum represented 
by a dorsal plate, the epiproct, above the anus and by a pair of para- 
procts on either side of it. In Atractomorpha the epiproct is more 
or less similar in both sexes, being of a simple, triangular form. The 
unsegmented cerci are more or less conical, shorter in the female, and 
bear numerous trichobothria which arise from the membrane on each 
side of the anus. 


Female Genitalia. 


As in other Acridoidea, the eighth abdominal sternum is produced 
posteriorly to form the subgenital plate with the egg-guide, the interseg- 
mental membrane behind the sternum being reflexed anteriorly to form 
the ventral wall of the genital chamber. The ovipositor of 4. lata is 
quite typical of the Acridoidea and needs no special description; it has 
been figured for A, aberrans, A. sinensis and A. crenulata by Banerjee 
and Kevan (1960). The dorsal valves are well developed and termi- 
nate in strongly sclerotized, curved, acute points, and their dorsal mar- 
gins are more or less crenulated (not in A. sinensis). The inner val 
ves are quite small and are represented by two lobes, sclerotized laterally 
and projecting terminally from the membrane between the ventral sur- 
faces of the dorsal valves. The ventral valves are well developed and 
have fairly strongly sclerotized apical hooks. In some species of Atrac- 
tomorpha, e. g. A. crenulata, the ovipositor valves are shorter and 
stouter than in others., e. g., 4. aberrans (see Banerjee and Kevan, l. c.) ; 
those of A. lata are of moderate length. 


Male Genitalia. 


The male genital apparatus in the Pyrgomorphidae, including Atrac- 
tomorpha, have been discussed and figured by Roberts (1941) and 
Dirsh (1956), so that comparatively little comment is required pending 
a fuller investigation of these organs. It may be noted, however, that 
the epiphallus of Atractomorpha, while clearly pyrgomorphid, is uni- 
que no other genus having the peculiar anchor-like median piece (Ke- 
van, 1961; Kevan and Banerjee, 1961). Roberts (1. c.) illustrates 
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this structure (together with the endophallus) in A. ambigua |= A. si- 
nensis|, but his figure indicates a much stronger median basal excision 
than normally occurs. Dirsh (1. c.), who illustrates the epiphallus of 
A. [c.] crenulata, indicates certain basal sutures which we have been 
unable to detect in any species of the genus, including A. lata and 
A. crenulata. Epiphalli of 4. lata and A. aberrans are figured by Ba- 
nerjee and Kevan (1960); that of A. crenulata is illustrated by Kevan 
(1961) and Kevan and Banerjee (1961), who also comment on the dis- 
crepancy in Dirsh’s figure. 


3. INTERNAL ANATOMY. 
Muscular System. 


It was not possible to make a satisfactory study of the myology of 
A. lata, but, as far as could be judged, that of the thorax agrees with 
the observations of Maki (1938), referred to also by Uvarov (1948), 
on the thoracic musculature of A. ambigua [= A. sinensis] which may 
be summarized as follows: 

Prothoracic Musculature: Median, lateral and anterior dorsal mus- 
cles are present, but ventral transverse muscles are lacking. Two pairs 
of tergo-sternal muscles are present, attached to the subdivisions of the 
ventro-lateral cervical sclerites, the first to the anterior, and the second 
to the posterior subdivisions. Sterno-pleural muscles are lacking but 
vestiges of the extensor furco-entopleural muscle occur in the form of 
a chitinous “sterno-pleural bridge". Of the coxal muscles, Atractomor- 
pha lacks the pleural promotor and is provided only with the posterior 
sternal remotors. Of the trochanteral muscles arising in the thorax, 
the pleural depressors and the sternal depressors of the trochanter are 
one-paired. 

Mesothoracic Musculature: Median internal and median external 
dorsal muscles are present, but Atractomorpha possesses only the an- 
terior tergo-sternal muscles. It lacks the ordinary tergo-pleural mus- 
cles; the pleuro-auxillary muscles are in two pairs. Of the coxal 
muscles, there is a pair of posterior spinal remotors and a pair of or- 
dinary sternal remotors; the pleural abductors are in two pairs. In 
respect of the trochanteral muscles arising in the thorax, two pairs of 
tergal depressors are found. 
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Metathoracic Musculature: Median internal and median external 
muscles are present. Ventral muscles are virtually lacking in Atrac- 
tomorpha; only the posterior ventral transverse muscles being presennt. 
Ordinary tergo-pleural muscles are absent, but the metathoracic pleuro- 
auxillaries are represented by two pairs. Of the sterno-pleural mus- 
cles, the sterno-basalar muscles are in two pairs. With regard to the 
coxal and related muscles, Atractomorpha is provided with the ordinary 
sternal promotors. The tergal remotors and the sternal remotors of 
the coxa! muscles are in two pairs. 


Nervous System. 


Except for the position of the brain, the nervous system, so far as 
it has been possible to study it, is of the normal acridoid type and me- 
rits no special comment. In such Pyrgomorphidae as have been exa- 
mined (Pyrgomorpha, Atractomorpha, Chrotogonus, and Sphenarium), 
however, the brain is horizontal in position (fig. 5a), whereas in those 
Acrididae studied, such as Schistocerca, Eyprepocnemis, Locusta, Dis- 
soteira, etc., the brain is more vertical in relation to body axis (fig. 5 b). 
The significance of the difference in position can perhaps be correlated, 
with some caution, with the angle of the frons: i. e, grasshoppers 
with the frontal profile oblique (a general pyrgomorphid character) 
have the brain more or less horizontal, while in those with the frons 
more vertical in profile, the brain is set at an angle to the horizontal 
plane. So far, however, Acrididae (and genera of other families) with 
strongly oblique profiles (such as Acrida and Truxalis) have not been 
examined, but it should be observed that the profile of Chrotogonus, 
although receding, is not strongly oblique. Popham (1959) indicates 
that the position of the brain in Dermaptera is related to the feeding 
habits and the operation of the mandibles, and it may be presumed 
that a similar situation occurs in Orthoptera. 


Digestive Swstem. 


The digestive system in Atractomorpha is also of the typical acridoid 
type, except that the gastric caeca are not of uniform size (fig. 6). In 
general, the three dorsal caeca are smaller than the ventral ones. This 
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type of dissimilarity has been found also in Chrotogonus trachypterus 
trachypterus, Sphenarium mexicanum and Pyrgomorpha dispar dispar 
among Pyrgomorphidae, and also in some Acrididae, such as Eyprepoc- 
nemis plorans oratipes (Walker). The peculiarity was noted briefly 
in Kevan (1959), but has not otherwise been reported before. 

In discussing the folds of the proventriculus in pyrgomorphid gras- 
shoppers, Bryantseva (1951) indicates that these are subdivided into 
two or three ill-defined groups. The folds are all ribbon-like, those of 
one group differing somewhat from those of another only in the num- 
ber of rows (and sometimes in the size) of spines. Differences in the 
size and number of spines on the crop-folds of different genera, howe- 
ver, are, in most cases, comparatively insignificant. In A. lata the crop 
is unremarkable and more or less similar to that illustrated by Bryant- 
seva (l c.) for Pyrgomorpha guentheri Burr. A peculiarity of the 
crop of Chrotogonus, which has not been found in Atractomorpha 
(fig. 7 a) or the other Pyrgomorphidae examined, is that its dorsal sur- 
face is provided with two large patches of elevated ridges (fig. 7 b) 
which represent internal muscular folds. The significance of these is 
unknown, but it may be that in a dorso-ventrally flattened body, such 
as that of Chrotogonus, they might assist mechanically in directing the 
expansion of the proventiculus laterally. 

According to Bryantseva (1. c.), also, the dental folds of the mus- 
cular part of the proventiculus (gizzard) of Pyrgomorphidae differ so- 
mewhat from those of other Acridoidea. In the latter, the subdivision 
of the folds into groups is clearer than in the Pyrgomorphidae, and 
there are three such groups in which the second differs from the others, 
not only in the larger number and size of the spines, but also in the 
degree of sclerotization of the surface of the folds: spines and denti- 
cles are situated only along the middle parts of the folds, leaving the 
lateral areas near the furrows smooth. In Pyrgomorphidae the spines 
and denticles are more uniform and distributed over the entire surfaces 
of the folds. Atractomorpha was found to be no exception. 


Female Reproductive System. 


The general structure of the female reproductive system in 4. lata 
is of the basic acridoid type, but shows some peculiarities. In most 
Acridoidea so far studied, the anterior part of the oviduct is prolonged 
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Figs. 6-8.—6) Lateral view of intestine of Atractomorpha lata (Motschoulsky), 
showing gastric caeca, A. ventral caecum, B. dorsal and dorso-lateral caeca ; 
7a) dorsal aspect (semi-diagrammatic) of the proventriculus of Atractomorpha 
lata (Motschoulsky), A. crop, C. gizzard; 7b) ditto in Chrotogonus trachypterus 
trachypterus (Blanchard), B. patches of muscular ridges; 8) female reproductive 
system of Atractomorpha lata (Motschoulsky), A. right oviduct, B. vagina C. 

spermatheca, D. pedicel of first ovariole, E. egg-guide. 
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forwards to form a glandular diverticulum, the accessory gland, but, in 
A. lata, no such structure is apparent (fig. 8), and the anterior portion 
of the oviduct is actually blind, although the first ovariole may appear 
to run directly into it. Waloff (1954) found a similar situation in 
Tetrix vittata (Zetterstedt) [= T. undulata Sowerby] (family Tetrigi- 
dae), in which an accessory gland diverticulum from the oviduct is 
also absent. Waloff (1. c.) suggests that the oviduct is presumably 
glandular since it is often full of a white secretion. 

The ovarioles of A. lata are about nine in number for each ovary and 
are arranged along the oviduct from which they are separated by pe- 
dicels (fig. 8). The paired oviducts join to form the common vagina 
which leads to the genital chamber into which the spermathecal duct 
opens. Like other Pyrgomorphidae (cf. Slifer, 1940), Atractomorpha 
does not possess paired glandular pouches (Comstock-Kellogg glands) 
on either side of the vagina. 

The spermatheca of A. lata is similar to that illustrated by Slifer 
(1943) for A. ambigua [= A. sinensis]. In Atractomorpha, the organ 
is unusual among Pyrgomorphidae in being fully bilobed (fig. 8, C), 
Whereas in other genera, such as Chrotogonus, Sphenarium and Pyrgo- 
morpha, it is single or has only a rudimentary second lobe, although 
in Dictyophorus it is multi-lobed (Slifer, 1940). The spermathecal 
duct arises from the genital chamber between the ventral ovipositor 
valves and just dorsal to the opening of the vagina. It is milky- 
white in colour and runs beneath the eighth abdominal ganglion. 


Male Reproductive System. 


In A. lata the paired testes lie in the abdominal cavity, surrounding 
the alimetary canal. They are of a similar radiating type to that men- 
tioned by Laird (1943) for Atractomorpha ambigua [= A. sinensis]. 
The paired follicles enter the seminal ducts (vasa efferentia) along the 
whole length of the testis which forms an axis from which they radiate, 
The testicular follicles are white in colour and connected one with the 
other by yellowish fibres. Each follicle is club-shaped, with its talk 
(vas efferens) opening into the vas deferens. The number of follicles 
in each testis is about twenty to twenty-five, rarely twenty-eight, being 
variable in different individuals. 

The fragile tubular accesory glands open laterally into the eja- 
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culatory duct. The tubes form a coiled mass on each side and lie on 
either side of the gut. The ejaculatory duct is a thick walled, flatte- 
ned tube which, at its anterior end, receives the accessory glands and 
the vasa deferentia; posteriorly it runs under the endophallic plates 
into a pouch like ejaculatory sac. The ejaculatory sac, together with 
the spermatophore sac and the endophallic plates, lies inside a solid 


mass of powerful muscles, which form part of the copulatory organ 
(see Roberts, 1941). 


4. SUMMARY. 


1. Little has been published previously concerning the morphology of 
Atractomorpha, but such literature as exists is reviewed. 

2. The more notable features of the head capsule, head appendages, 
thorax, legs, wings, abdomen, tympanum and external genitalia are 
described. Features which appear to be peculiar to Atractomor- 
pha, or found only in a few genera, include a pale dorsal spot on 
the compound eyes, a strong furrow on the outer face of the man- 
dible, membranous areas on the lateral pronotal lobes of certain 
species and an anchor-like median piece in the epiphallus. 

3. A summary of the thoracic myology is given from Maki (1938). 

The horizontal position of the brain in Atractomorpha and other 

Pyrgomorphidae is discussed. 

5. Certain features of the digestive system are described. The gas- 
tric caeca are of unequal size (a feature shared with certain other 
genera), but otherwise no peculiar feature was noted and the sys- 
tem in A. lata agrees with previous accounts of Pyrgomorphidae. 


Ls 


The peculiar proventriculus of Chrotogonus is noted. 

6. The male and female reproductive systems of 4. lata are briefly 
described. In the female it is noted that there is no accessory gland 
and that the spermatheca is bilobed. The testes are of the ra- 
diating type. 
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